Gemcitabine and cisplatin combination therapy (GC) is accepted as a standard treatment for advanced biliary tract cancer (BTC). However, little information is available regarding such treatment in the clinical practice setting in Japan. We retrospectively examined the clinical data of patients with unresectable or recurrent BTC who received GC as first-line treatment. The regimen consisted of cisplatin (25 mg/m 2 ) and gemcitabine (1000 mg/m 2 ) administered intravenously on days 1 and 8 of repeated 3-week cycles. Twenty patients were analyzed. A total of 148 cycles of GC was administered, with a median of 8 and a range of 1 to 18 cycles. Treatment delay and dose reduction were noted in 35 (24%) and 41 (28%) of the 148 cycles, respectively. The major adverse events of grade 3 or 4 included neutropenia (50%), leukopenia (45%), anemia (30%), and thrombocytopenia (15%). Nonhematologic toxicities included nausea (10%), appetite loss (10%), and fatigue (10%). Median progression-free and overall survival times were 6.9 and 12.3 months, respectively. Gallbladder cancer showed a significantly higher response rate than did other types of BTC (chi-squaretest, P = 0.002). GC was thus effective and well tolerated as first-line chemotherapy for Japanese patients with advanced BTC in the clinical practice setting.
Introduction
Biliary tract cancer (BTC) is a rare type of cancer worldwide, but it is more common in East Asia and Latin America than in other regions [1] . In Japan, BTC is the sixth leading cause of death from cancer [2] and its prevalence is increasing. Although the most effective treatment for localized disease is surgery, most cases of BTC are diagnosed as advanced and inoperable, despite substantial progress in diagnostic imaging. Outcomes are extremely poor in such patients, with a median survival time of 2.5 months with best supportive care [3] .
Gemcitabine has shown antitumor activity in patients with BTC, as revealed by the results of predominantly phase II studies [4] [5] [6] , and this drug is generally used in the palliative setting, yielding a median survival time of 6 to 9 months. Cisplatin is a key anticancer agent for solid tumors and is widely administered in combination chemotherapy. Gemcitabine and cisplatin combination therapy (GC) has shown promising antitumor efficacy in several phase II studies with BTC patients [7] [8] [9] [10] [11] [12] . Given these results, a phase III trial comparing GC with gemcitabine alone was conductedfor locally advanced or metastatic BTC in the United Kingdom (ABC-02 study). A total of 410 patients were randomly assigned to receive gemcitabine (1000 mg/m 2 on days 1, 8, and 15 of a 4-week cycle) or GC (1000 mg/m 2 and 25 mg/m 2 , respectively, on days 1 and 8 of a 3-week cycle). The median overall survival (OS)was significantly better forthe patients receiving GC than for those receiving gemcitabine alone (11.7 versus 8.1 months; hazard ratio [HR] of 0.64, with a 95% confidence interval [CI] of 0.52 to 0.80; P < 0.001).The median progression-free survival (PFS) was also significantly longer for the GC group than for the gemcitabine group (8.0 versus 5.0 months; HR of 0.63, with a 95% CI of 0.51 to 0.77; P < 0.001) [13] . On the basis of the results of the ABC-02 study, GC was recognized as the standard of care for the treatment of advanced BTC.A randomized phase II study comparing GC with gemcitabine alone was also performed for locally advanced or metastatic BTC in Japan (BT22 study), with the same treatment dose and scheduleas adopted in the ABC-02 study. Overall, 84 patients were randomized to receive either GC or gemcitabine alone. The 1-year survival rate, which was the primary endpoint of the study, was higher in the GC group than in the gemcitabine group (39.0 versus 31.9%) [14] . The findings of the ABC-02 and BT22 studies have thus resulted in GC becoming accepted as a standard treatment for patients with BTC in Japan. To date, however, information regarding the safety and efficacy of GC in Japanese individuals with BTC has been limited to that obtained from 42 patients in the BT 22 study. The safety and efficacy of GC in the clinical practice setting have thus remained uncertain. We now report our experience with GC for Japanese patients with BTC in the clinical practice setting.
Methods

Eligibility Criteria
We reviewed the cases in our database and retrospectively examined the clinical data of patients with unresectable or recurrent BTC who received GC as the firstline treatment. Patients were eligible if they had: 1) pathologically or radiographically confirmed BTC; 2) an Eastern Cooperative Oncology Group (ECOG) performance status of 0 to 2; and 3) adequate bone marrow function (white blood cell count of >3000/mm 3 , hemoglobin content of >9.0 g/dl, and a platelet count of >100,000/ mm 3 ), liver function (total serum bilirubin concentration of less than three times the upper limit of normal [ULN] , and serum aspartate and alanine transaminase levels of less than five times the ULN), and renal function (serum creatinine concentration of <1.2 mg/dl and creatinine clearance of >50 ml/min). In patients with obstructive jaundice, the total serum bilirubin concentration was required to be less than three times the ULN after biliary drainage. Written informed consent was obtained from each patient prior to treatment administration.
Treatment Schedule
GC was administered mostly on an outpatient basis. Gemcitabine was given intravenously (1000 mg/m 2 ) over 30 min and cisplatin was administered intravenously (25 mg/m 2 ) over 120 min on days 1 and 8 of a 3-week cycle.
Treatment was continued until disease progression, the occurrence of unacceptable toxicity, or patient refusal. We adopted the following general administration criteria for GC: a neutrophil count of ≥1500/mm 3 , a platelet count of ≥75,000/mm 3 , a serum total bilirubin concentration of ≤2.5 mg/dl, a serum creatinine level of ≤1.5 mg/dl, and other nonhematologic toxicity of grade 1 or less. Administration of gemcitabine alone after discontinuation of GC was allowed at the discretion of the physician, whereas administration of cisplatin alone was not allowed. Antiemetic prophylaxis with 5-HT 3 serotonin receptor antagonists plus dexamethasone was administered in all cases. A neurokinin-1 receptor antagonist was used at the physician's discretion.
Toxicity Evaluation
All adverse events were reviewed based on medical records and evaluated according to the National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0. The highest toxicity grade for each patient in all cycles of chemotherapy was used for toxicity analysis.
Efficacy Measures
The efficacy end points were tumor response, PFS, and OS. Tumor assessment by computed tomography of the abdomen and chest was performed at baseline and after two cycles of chemotherapy according to the Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1. PFS was defined as the time from enrollment to the date of confirmation of progressive disease or of death from any cause, whichever occurred first. OS was defined as the time from registration until death from any cause. Patients not known to have died or to have developed progressive disease were censored at the date of the last progression-free assessment.
Statistical Analysis
Survival curves were constructed by the Kaplan-Meier method and were compared with the log-rank test. Differences in tumor response were evaluated with the chisquare test. Statistical analysis was performed with the use of IBM SPSS statistics software version 20. A P value of <0.05 was considered statistically significant.
Results
Patient Characteristics
The characteristics of the 20 enrolled patients are listed in Table 1 . The median age of the patients was 64.5 years, with similar numbers of men and women. Six individuals were 70 years of age or older. Five patients (25%) had recurrent metastatic disease after surgical resection, and 15 (75%) had unresectable metastatic disease at the initial diagnosis. Tumor specimens were obtained from 16 individuals, including 14 patients with adenocarcinoma, one patient with adenosquamous carcinoma, and one patient with cholangiocarcinoma. The primary tumor sites included the gallbladder in six patients (30%), the intrahepatic bile duct in eight patients (40%), and the extrahepatic bile duct in six patients (30%). Regional lymph nodes were the most common metastatic site, followed by the liver and distant lymph nodes.
Treatment Delivery
The data for treatment delivery are summarized in Table  2 . Seventeen patients (85%) required a treatment delay and eight patients (40%) required dose reduction. A total of 148 cycles of GC was administered, with a median of 8 and a range of 1 to 18 cycles per patient. Treatment delays and dose reductions were noted in 35 (24%) and 41 (28%) of the 148 cycles, respectively. Most treatment delays (24 out of 35 cycles) were due to hematologictoxicity that persisted for up to 7 days;the remaining 11 cycles were delayed for >2 weeks (15 to 70 days) be Fever (5) Fatigue ( Platelet count decreased (8) Fatigue (4) Febrile neutropenia (4) cause of the development of prolonged neutropenia (6 cycles), prolonged thrombocytopenia (2 cycles), prolonged anemia with refusal of blood transfusion (1 cycle), febrile neutropenia of grade 3 (1 cycle), or fever of grade 1 (1 cycle). The reasons for dose reduction included the development ofneutropenia (25 of 41 cycles), thrombocytopenia (8 cycles), fatigue (4 cycles), or febrile neutropenia (4 cycles).Reasons for discontinuation of treatment included radiologically determined progressive disease (15 cases), treatment refusal (2 cases), and surgery with curative intent (1 case).
Toxicity
Major adverse events during the entire period are presented in Table 3 . No treatment-related deaths occurred. The major adverse events of grade 3 or 4 included neutropenia (50%), leukopenia (45%), anemia (30%), and thrombocytopenia (15%). Although neutropenia was the most common hematologic toxicity, febrile neutropenia of grade 3 was observed in only one case (5%). With regard to nonhematologic toxicity, no toxicities of grade 4 were observed and those of grade 3 included nausea (10%), appetite loss (10%), and fatigue (10%), all of which were manageable. Biliary tract infection of grade 3 was seen in one patient (5%), but it resolved within a 
Response
The chemotherapeutic responses are summarized in Table 4. All patients but one were assessable for tumor response. Although no individual achieved a complete response, six patients achieved a partial response, giving a best overall response rate of 30% (95% CI, 15 to 52%). Ten patients (50%) showed stable disease, and the remaining three patients (15%) had progressive disease. Five of the six responders had gallbladder cancer (GBC).
Response differed significantly (chi-square test, P = 0.002) between patients with GBC (n = 6) and those with other types of BTC (n = 14).
Survival
At the time of analysis, 18 patients had died of their disease. With a median potential follow-up time of 12.5 months, median OS and median PFS were 12.3 months and 6.9 months, respectively (Figure 1) . Neither median OS nor median PFS differed significantly between patients with GBC and those with other forms of BTC. All (%) 0 (0%) 6 (30%) 10 (50%) 3 (15%) 1 (5%)
Discussion
GC is now accepted worldwide as a standard regimen for first-line chemotherapy in patients with advanced BTC, largely on the basis of the results of the first large phase III study (ABC-02) showing the superiority of GC compared with gemcitabine monotherapy for this condition [13] . Although gemcitabine combined with oxaliplatin or capecitabine has shown promising efficacy for patients with BTC in single-arm phase II trials, yielding a response rate of ~50% and OS of ~14.0 months [15] , these treatments have not been evaluated in randomized phase III trials in comparison with gemcitabine alone. The safety and efficacy of GC for Japanese patients with BTC were also recently demonstrated in a randomized phase II trial (BT22) [14] .GC was thus approved in February 2012 for the treatment of advanced BTC in Japan. Given the widespread adoption of GC for the treatment of advanced BTC, further information on its toxicity and treatment delivery characteristics in the clinical practice setting is of value. Most toxicities observed in our study were hematologic in nature. The incidence ofleukopenia (45%) or neutropenia (50%) of grade 3 or 4 wassimilar to that observed in theprevious Japanese BT22 study (29.3 and 56.1%, respectively) [14] but washigher than that apparent among Caucasiansin the ABC-02 study (15.7 and 25.3%, respectively) [13] , consistent with the notion of anethnic difference in the hematologic toxicity of chemotherapy between Japanese and Caucasian patients with BTC [16] . We further investigated the effect of dose reduction on efficacy. Overall, 40% (8/20) of patients required a dose reduction, mostly as a result of hematologic toxicity. Among the patients who underwent a dose reduction, the median PFS and response rate were 5.8 months and 12.5% (1 out of 8 patients), respectively. In contrast, a median PFS of 8.5 months and response rate of 41.7% (5 out of 12 patients) were apparent for the individuals who received the starting dose of GC throughout the treatment period. Nonhematologic toxicity was acceptable in the present study, with frequent adverse events including fatigue and gastrointestinal manifestations, both of which were clinically reversible. The overall profile and frequency of nonhematologic toxicities in our analysis are consistent with those observed in previous trials [13, 14] .
Cisplatin is one of the most effective chemotherapeutic agents for the treatment of many types of solid tumors, but its administration is limited over the long term because of its cumulative toxicity, including neurological toxicity. Such problems occur even if cisplatin is administered at a low dose. In the ABC-02 study, GC was delivered for up to a maximum of eight cycles, corresponding to a total cisplatin dose of 400 mg/m 2 [13] . GC was continued for up to a maximum of 16 cycles in the BT22 study [14] . However, little has been known of the safety or efficacy of GC in patients receiving a total cumulative dose of cisplatin of >400 mg/m 2 . In the present study, cisplatin was administered at a median total dose of 347.5 mg/m 2 , with a range of 25 to 550 mg/m 2 . Four of the 20 patients received cisplatin at >400 mg/m 2 , and these individuals did not experience significant toxicity other than peripheral neuropathy of grade 1. Further studies are needed, however, to determine the optimal total dosage of cisplatin for treatment of BTC with GC.
Although patients with GBC showed a significantly higher response rate compared with those with other types of BTC in the present study, this finding is not particular to GC. Subgroup analysis of the ABC-02 study revealed a higher response rate for GBC than for other forms of BTC in both the gemcitabine arm (21.4 versus 11.7%) and the GC arm (37.7 versus 18.0%) [13] . Furthermore, a previous pooled analysis of clinical trials revealed that GBC showed a higher response rate to drugs such as fluoropyrimidines, gemcitabine, and platinum compounds administered as single agents or in combination therapy [17] . These findings may indicate that BTC comprises a heterogeneous group of carcinomas that can be classified crudely as GBC or others. Indeed, recent studies have suggested that GBC and other forms of BTC should be considered as distinct diseases with different clinicopathologic characteristics [18] [19] [20] .
In summary, our results suggest that GC is effective and well tolerated in Japanese patients with advanced BTC even in the clinical practice setting. Most toxicities observed in our study were hematologic, with such toxicities being a major cause of both dose reduction and treatment delay. Such characterization of GC is important for the optimal treatment of patients with BTC in clinical practice.
